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The present invention relates to aerosol compositions
for use in inhalation therapy.

A purpose of the invention is to more effectively dis-
solve or disperse anti-inflammatory steroids, such as dexa-
methasone phosphate, and isoproterenol sulfate in an in-
halation aercsol composition, whether these compounds
are independent or whether they react to form a salt.

A further purpose is to avoid the need to use sorbitan
trioleate in an aerosol composition, and thus avoid any
possible texicity from this compound on inhalation.

A further purpose is to permissibly avoid the presence
of ethanol in an aerosol composition and thus eliminate
any irritating effects on mucous membranes caused by
ethanol, and any corrosion of metal parts to which it may
contribute.

A further purpose is to optionally omit the need for
including sodium sulfate in an aerosol composition.

Further purposes appear in the specification and in
the claims.

Isoproterenol is a bronchodilator of the ephedrine type
generally available on the market and having the chemi-
cal name e«-(isopropylaminomethyl)protocatechuyl alco-
hol. According to Merck Index (7th edition 1960) it is
available as d-isoproterenol sulfate (dihydrate) and l-iso-
proterenol sulfate (dihydrate), both of which are well
known compounds. Isoproterenol sulfate is extensively
used in aerosol compositions which are typically used as
often as every few hours to eliminate discomfort due to
upper respiratory tract congestion.

Dexamethasone is the pharmaceutical name for 9a-
fluoro-16«-methylprednisolone. This is a well known
anti<inflammatory steroid mentioned in Merck Index
(7th edition 1960). Dexamethasone phosphate is de-
scribed in U.S. Patent No. 2,939,873,

A combination of dexamethasone phosphate and iso-
proterenol sulfate has been extensively used with an
aerosol vehicle. Other anti-inflammatory steriods that
can be combined with isoproterenol sulfate in the novel
aerosol compositions of this invention are:

Cortisol-21-succinate Na-salt

Cortisol 21-phosphate and Na-salt

6-a-methylprednisolone 21-succinate Na-salt

Prednisolone 21-succinate Na-salt

9«-fluorocortisol 21-phosphate

Cortisone 21-hemisuccinate

Cortisone 21-phosphate K and Na-salt

Prednisolone 21-phosphate Na-salt

Dexamethasone 21-hemisulfate Na-salt

Hydrocortisone 2 1-succinate Na-salt

9a-fluoro-16«-hydroxyprednisolone acetonide
21-disodium phosphate

9«-fluoro-113,17a,21-trihydroxy-168-methyl-1,4-
pregnadiene-3,20-dione 21-sodium phosphate.

The present invention is concerned with an improve-
ment in compositions for use in aerosol compositions.

In prior practice, the vehicle for the aerosol compo-
sition is essentially one or a combination of halogenated
methanes or ethanes containing fluorine, usually also
with chlorine.

In the prior art it is common practice to use as an
aerosol vehicle a mixture of dichlorodifiuoromethane
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(Freon 12) and 1,2-dichloro-1,1,2,2-tetrafluorcethane
(Freon 114). In order to make a satisfactory aerosol
composition using dexamethasone phosphate and iso-
proterenol sulfate, it had been necessary to incorporate
sorbitan trioleate (Span 85).

Like most oleaginous material, sorbitan trioleate may
cause lipid pneumonia. From this standpoint, sorbitan
trioleate may be undesirable for inhalation in an aerosol
composition.

We have discovered that by inclusion of 5 to 50% by
weight of the aerosol composition of trichlorofluoro-
methane (Freon 11) the need for including sorbitan
trioleate is avoided and therefore can be eliminated.

It is possible by the composition of the invention to
utilize an anti-inflammatory steroid, such as dexametha-
sone phosphate, and isoproterenol sulfate as separate in-
gredients or as a salt in finely divided form, without any
need for inclusion of sorbitan trioleate.

Without limiting to any theory, it would appear that
the explanation of the improved operation is as follows:

While dichlorodifiuoromethane (Freon 12) and 1,2-
dichloro-1,1,2,2-tetrafluoroethane have lower boiling
points and therefore are very effective ms aerosol ve-
hicles, they are relatively poor dispersing media. Tri-
chlorofluoromethane has a substantially higher boiling
point, but has markedly superior dispersing properties
for dexamethasone phosphate, isoproterenol sulfate and
the salt which these compounds form.

Accordingly, the trichlorofluoromethane (Freon 11)
if mdded in proportions of 5 to 50% by weight, greatly
aids the dispersing properties. While it contributes also
to the vehicle and evaporates with the vehicle, it is not
primarily added for this purpose.

The effectiveness of trichlorofiuoromethane (Freon 11)
is so great that, where desired, ethanol can be eliminated
from the composition, thus avoiding a component which
is irritating to some people and which causes corrosion
problems particularly where the spray device has alumi-
num parts. If it is desired to employ ethanol, however,
up to 5% can be employed in the aerosol compositions,
the preferred amount if used, being about 2%.

Sodium sulfate can optionally be used as a scavenger
for removing moisture which would otherwise cause ag-
glomeration of particles and reduction in sprayability,
but satisfactory compositions can be made in accordance
with the invention without use of sodium sulfate.

One of the great advantages of the composition of
the invention is that it is more homogeneous and therefore
more effective pharmaceutically. It also has longer stor-
age life.

Dexamethasone phosphate is suitably used as the diso-
dium salt. The other preferred anti-inflammatory steroids
are suitably used in the salt form identified above and can
be employed in any one of the following compositions in
place of the dexamethasone phosphate in the preparation
of stable, useful aerosol compositions. Dexamethasone
phosphate is employed in the following examples only for
illustrative purposes in order to avoid unnecessary repeti-
tion of details, and not for purpose of limitation. It will
be understood that the essential novel feature is the effec-
tiveness of trichloroffuoromethane as a dispersant for the
anti-inflammatory steroid as well as for the isoproterenol
sulfate in the preparation of a stable aerosol composition.

The concentration of the anti-inflammatory steroid,
particularly dexamethasone phosphate, in the composition
of the invention will suitably be in the range between 0.01
and 1% and preferably about 0.14%. The concentration
of isoproterenol sulfate in the composition of the inven-
tion also will suitably be in the range between 0.01 and
1% and preferably about 0.14%.



